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ALGEBRA. 

117. Proposed by 0. B. M. ZEEE, A.M., Ph.D., Professor of Mathematics and Science, Chester High School , 
Chester, Pa. 

Rationalize H + m* + ^ + ** + 3/* + 2* = 0- 

118. Proposed by FEEDEEIC E. HOHET, Ph. B., Instructor at Trinity College, and Lecturer at Smith Col- 
lege, New Haven, Conn. 

An army whose length is equal to a, moves forward. An officer is sent from the rear 
to the van, and is required to present himself at the rear again when the rear has reached 
the point where the van was when the army began to move. How far did the officer 
travel ? 

**# Solutions of these problems should be sent to J. M. Oolaw not later than May 10. 



GEOMETRY. 

141. Proposed by M. A. GBUBEE, A. M., War Department, Washington, D. C. 

The equilateral triangle described on the hypotenuse of a right triangle is equiva- 
lent to the sum of the equilateral triangles described on the other two sides. 
Prove without the aid of the famous Pythagorean proposition. 

142. Proposed by WILLIAM H00VEE, A. M., Ph. D., Professor of Mathematics and Astronomy, Ohio Uni- 
versity, Athens, Ohio. 

Show that an infinite number of triangles can be inscribed in a; 2 /a 2 -f y 2 /& 2 

— 1=0 whose sides touch a i x i + b' i y 2 =- r ^ — r^rs-- 

(a*+b*y 

143. Proposed by J. T. FAIRCHILD, A. M., Ph. D., Instructor in Mathematics, Crawfis College, Crawfis 
College, Ohio. 

If the centers of three spheres do not lie in the same straight line, their snrfaces 
cannot have more than two points in common. These points lie in a straight line perpen- 
dicular to the plane of centers and equal distances from this plane on opposite sides. 
[From Phillips and Fisher's Geometry.] 

**» Solutions of these problems should be sent to B. F. Finkel not later than May 10. 



CALCULUS. 

108. Proposed by JOHN M. COLAW, A. M., Monterey, Va. 

The hypotenue of s plane right triangle increases uniformly at the rate of 1-12 of an 
inch a second. If the legs are as 2 to 3, at what rate is the area of the triangle increasing 
when the perpendicular from the right angle upon the hypotenuse is 12 inches 1 

109. Proposed by M. E. GEABEE, Heidelberg University, Tiffin, Ohio. 

Find the curve in which the product of the perpendicular drawn from two fixed 
points to any tangent is constant. (To be solved by using differential equations of the 
first order. ) 
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110. Proposed by B. F. FINKEL, A. M., M. So., Professor ot Mathematics and Physics in Drnry College, 
Springfield, Ho. 

Find the volume removed by boring an auger hole through a right circular cone, the 
radius of the auger being r, the radius of the cone R, and the altitude h, and the axis of 
the auger intersecting axis of the cone at right angles and at a distance c from the vertex. 

#*» Solutions of these problems should be sent to J. M. Oolaw not later than May 10. 



MECHANICS. 

105. Proposed by G. B. M. ZERR, A.M., Ph.D., Professor of Mathematics and Science, Chester High School, 
Cheater, Pa. 

Let 2a, 2b be the diagonals of a rhombus, q> the angle the principal axis 

at the mid-point of a side makes with the diagonals. Prove tan 29>=ftan/3, 

when p is an angle of the rhombus. The principal moments of inertia about 

this mid-point of the side are ^,m{5o 2 +56 J ±i [25(<i s +b 8 ) 2 — 64a 2 6 s ]}. 

106. Proposed by J. D. CRAIG. A. B„ Hew Germantown, N. J. 

The centers of the two wheels of a bicycle are three feet apart. 

(1) If a rider wishes the rear wheel to trace a circle 14 feet in diameter, what must 
be the diameter of the circle traced by the front wheel ? 

(2) If the rider weighs 120 pounds, and his center of gravity is 4 feet from the ground, 
at what angle must he lean to make one revolution of the circle every 3 seconds 1 

#** Solutions of these problems should be sent to B. F. Finkel not later than May 10. 



OIOPHANTINE ANALYSIS. 

85. Proposed by JOHN M. C0LAW, A. M„ Monterey, Va. 

Find a square proper fraction which if subtracted from unity will leave for remain- 
der a square proper fraction. 

86. Proposed by A. H. BELL. Hillsboro, III. 

The edges of a rectangular parallelopiped are within one of the proportion 
3 : 6 : 7, and if they are 3x, 6xTl, 7x, then (3x) 2 +(6xq= l) a + (7x)*=the diagon- 
al squared=94x 8 =Fl2x+l = D . To find four integral values of x in this 
equation. 

»*» Solutions of these problems should be sent to J. M. Oolaw not later than May 10. 



AVERAGE AND PROBABILITY. 

98. Proposed by LON C. WALKER, Assistant Professor of Mathematics, Leland Stanford. Jr., University, 
Palo Alto, Cal. 

In Problem 75, required the average area of the circle inscribed in the triangle. 

94. Proposed by G. B. M. ZERR, A. M., Ph. D., Professor of Science and Mathematics, Chester High School, 
Chester, Pa. 

Three points are taken at random on the surface of the sphere. Find the chance 
that the triangle thus formed is acute angled. 

**» Solutions of these problems should be sent to B. F. Finkel not later than May 10. 



